A novel feed-forward loop between ARIH2 E3-ligase and PABPN1 regulates aging-associated muscle degeneration.
Alanine expansion mutations in poly(A)-binding protein nuclear 1 (PABPN1) cause muscle weakness in the late-onset disorder oculopharyngeal muscular dystrophy. In affected muscles, expanded PABPN1 forms nuclear aggregates, depleting levels of soluble PABPN1 and inducing a genome-wide shift from distal to proximal polyadenylation site usage. PABPN1 protein accumulation is regulated by the ubiquitin proteasome system, which is highly dysregulated in oculopharyngeal muscular dystrophy. We show that ARIH2 E3-ligase regulates PABPN1 protein accumulation and aggregation. Levels of ARIH2 mRNA are regulated by PABPN1 via proximal polyadenylation site usage. We demonstrate that masking the proximal polyadenylation site in ARIH2 3' untranslated region by antisense oligonucleotides elevates the expression of ARIH2 and PABPN1 and restores myogenic defects that are induced by ARIH2 or PABPN1 down-regulation in cell culture. In vivo ARIH2 mRNA levels significantly decrease from midlife in vastus lateralis muscles and highly correlate with muscle degeneration. We suggest that the expression of both genes is maintained by a feed-forward loop between mRNA stability regulated by PABPN1 and protein turnover regulated by ARIH2.